Abstract. This article analyzes the current status of smart distribution network equipment, and analyzes the development trend of distribution network conversion technology. Then it studies the smart distribution network technology development direction of industry layout. Finally, the development of smart power grid is summarized for the smart distribution network equipment.
Introduction
With the improvement of people's life quality, the demand for electricity is also increasing, which brings great pressure to power enterprises. The progress of science and technology has promoted the smart distribution network to become the mainstream of distribution network planning. Smart technology has been constantly applied to the power grid, powering the continued steady growth of the power industry, and increasing power efficiency and safety. In order to promote the construction of modern power distribution automation, the state has issued relevant policies and increased investment. By 2020, the smart construction and application level of the central city will be significantly improved, with the power supply reliability rate reaching above 99.99%, and the overall automation coverage rate of the 10kv power distribution line of the urban agricultural network reaching 90%. During the "13th five-year period", the distribution network market has shown a great development trend [1] [2] . The construction of smart power grid puts forward new technical requirements for high and low voltage switches and complete sets of equipment, which require the equipment to be informatization, miniaturization and intellectualization. Therefore, the research and development of equipment technology must aim at the direction of integration, integration and intelligence.
Development Trend of Distribution Network Equipment Technology

Upgrade Existing Technology
In recent years, China's smart distribution network construction has driven the rapid growth of investment in the distribution network equipment manufacturing industry, and the number of enterprises participating in the competition in this industry is high. Judging from the competitive situation in the market, the competition among various manufacturers has divided the field into high-end markets with high intelligence and high added value, and low-end and low-end markets with low technology added value. Some middle and low-end market enterprises have relatively low capital thresholds and costs. There are a large number of domestic enterprises engaged in the research and development and production of conventional distribution network equipment. There are many market participants, and the conventional products are oversupply, and the market share is relatively scattered. High-end market enterprises have higher capital thresholds and qualification barriers [3] . There are relatively few domestic enterprises with independent intellectual property rights and capable of independent technological innovation, mainly occupied by foreign-funded enterprises and large domestic production enterprises. There is still much room for development in high-end smart grid applications.
In recent years, smart grid has put forward higher requirements on the quality and technical content of distribution network equipment. In this context, some existing technologies and products cannot meet the requirements of the development of smart distribution network, and the market share of products is at risk of shrinking. Only on the basis of existing technologies and products, insist on advancing with the times, upgrade the existing technologies and upgrade the existing products, and move from the middle and low-end market of distribution network to the high-end market, can we get rid of the dilemma of competing with small and medium-sized enterprises and give full play to the advantages of medium and large state-owned enterprises.
Apply New Technology
China is in the full implementation stage of the smart distribution network, and the emerging distribution network equipment market such as the microgrid network equipment market, the distributed new energy equipment market, and the electric energy replacement equipment market are constantly emerging. China's smart distribution network industry faces a broader development space [4] . The application of technologies such as smart charging technology, plug-and-play technology, and intelligent substation will greatly increase the market share of emerging markets in smart distribution networks. Enterprises with strong research and development capabilities and actively promoting the application and industrialization of new technologies will gain more opportunities in emerging markets, while some small-scale, single-product, weak research and development capabilities and weak technology transfer capabilities will be eliminated by emerging markets. Through the research and development of science and technology projects, many companies have researched and mastered a number of new technologies for emerging markets.
Reserve Prospective Technology
Smart power distribution network is an important part of smart power and represents the direction of a new round of scientific and technological revolution and industrial reform. It is a new driving force for enterprise development, a key area for enterprises to gain new competitive advantages in the future, and a future market for enterprises to cultivate. We must place strategic emerging industries in a prominent position to cultivate future markets, and vigorously reserve forward-looking equipment technology to promote sustainable and healthy development of enterprises.
At the same time, we must also see that the overall level of innovation in the field of smart distribution networks needs to be further improved, especially in some areas where core technologies are subject to people. It is still not suitable for the requirements of speeding up the transformation of the old and new kinetic energy of economic development and accelerating the upgrading of industrial structure [5] . It is necessary to strengthen technical reserves, comprehensively create a technological environment conducive to the vigorous development of the smart distribution network industry, innovate development ideas, improve the quality of research and development, accelerate the research and development of a number of emerging pillar equipment, and promote technology to become a powerful driving force for nurturing the future market.
Adhere to the demand leadership, the future market demand as a driving strategic reserve technology development and growth of the key factors. We will strengthen demand-side guidance in the future market, accelerate the application and demonstration of new technologies and products, foster the future market, turn potential demand into actual supply, and drive industrial upgrading through technological upgrading.
Gather All Resource and Share Market Results
On the basis of adhering to "independent innovation", we will gather all possible resource. Externally, introduce scientific and technological funds, technical equipment and scientific management methods.
Internally, organize affiliated enterprises to share relevant information, technology, market and other resources, and according to the market research and development of products in line with market demand, through science and technological synergy and innovation, create new growth points for enterprises and share market results.
Smart Distribution Network Technology Development Direction Industrial Layout
Technology Development Direction
With the maturity and application of comprehensive sensing technology, power electronics technology, new generation communication technology and big data processing technology, the technical development direction of smart distribution network is mainly in advanced distribution network automation technology, intelligent switching technology, intelligent transformer technology, intelligent inverter technology, intelligent power electronic technology, etc.
Advanced Distribution Network Automation Technology
Distribution automation continuously monitors and automatically controls important equipment in the distribution network, and integrates the distribution network monitoring and control system and data acquisition system. Advanced distribution automation includes intelligent sensors, electronic controllers, and two-way communication systems that collect information from important feeders. The advanced distribution automation system collects and displays voltage, current, active, reactive, equipment status, operating status, event logs, and other information related to the status of the power distribution system. The advantage is that the operator can easily control the access of the capacitor, the breaking of the circuit breaker and the voltage regulation. If substation automation is equipped with automatic switches, reclosers, capacitors and advanced metering devices, it can make the power grid realize optimal reconstruction and improve the reliability and technical performance of the system, which can give full play to the functions of smart power grid.
Smart Distribution Network Switch Technology
Smart distribution network switchgear is a product that meets the needs of distribution automation and smart grid development. Compared with the traditional distribution network switch, the smart distribution network switch can solve the problems that the switch can be tripped due to the lightning storm, the grid shock and the transient faults caused by the human body, and the power supply cannot be automatically restored after the power failure of the device. It can provide stable and reliable power supply for equipment, which can extend the life of power equipment, improve network service quality and reduce network maintenance costs. When the line has leakage, overcurrent, short circuit, overvoltage and under-voltage faults, the power supply line can be cut off quickly. After the fault is eliminated, the power supply line can be automatically reclosed without manual closing, to ensure the safety and continuity of power supply equipment and line. It also has a communication interface, which can upload data such as leakage, overcurrent, overvoltage and overload in real time, and close and open according to the requirements of the monitoring center.
Smart Transformer Technology
The transformer is one of the important components of the distribution network. Traditional transformers have the disadvantages of old equipment, high loss, low overload capacity, and don't have flexible adjustment capability. There are hidden dangers of liquid medium leakage, and only a single function of up/down, which cannot provide real-time voltage regulation and system monitoring. In addition to all the functions of traditional transformers, smart transformers can also be used as renewable energy grid-connected interfaces, including bidirectional power interfaces to facilitate access of photovoltaic, energy storage and electric vehicles, as well as command and control functions in system integration, local control and island control.
Smart Inverter Technology
The inverter is a device that converts DC power into AC power and is one of the important devices of the microgrid. In photovoltaic power generation system, inverter is the most complex equipment in photovoltaic power generation system, but also the most vulnerable link in the system. Photovoltaic panels are generally very strong and reliable, with a service life of up to 25 years, while the life of inverters is generally not more than 10 years. With the development and optimization of photovoltaic power generation system, each panel is required to be connected to its own smart inverter, which can fully tap the power generation potential of each photovoltaic panel and improve the power generation efficiency of the whole system. In particular, the flexibility of the system design is enhanced when applied to a well-proportioned roof. With the popularization of photovoltaic power generation technology and the increase of photovoltaic penetration in the power grid, power companies are vigorously promoting smart inverters, which, in addition to completing the basic functions of dc-ac conversion, will also provide automatic power generation, resonance suppression, damping oscillation, grid support and other functions.
Smart Power Electronics Technology
Power electronics technology can not only provide users with stable electric energy, but also realize flexible control of frequency, phase and voltage. Static reactive power compensator is one of the main applications of smart power electronic technology in distribution network. And it is the most advanced reactive power compensation device at present. It no longer uses large-capacity capacitors and inductors to generate reactive power, but realizes a qualitative leap in reactive power compensation technology through high-frequency switches of power electronic devices, which is especially suitable for dynamic reactive power compensation in medium-high voltage power systems. Static synchronous reactive power compensator can eliminate small power quality disturbance in one cycle. Therefore, it can deal with the voltage fluctuation of distribution network caused by wind power, photovoltaic.
Summary
The power grid is a solid backing to ensure the operation of the national economy. The power grid equipment is an important basis for supporting the normal, safe and stable operation of the smart grid, which plays an important role in improving the efficiency of power grid operation and ensuring the quality of power transportation. Applying various advanced technologies to distribution network equipment will certainly serve the smart grid construction to promote the development of the electric power industry and the entire national economy.
